Introduction
Today's vehicle has become more than a means of Recently unmanned vehicle technology is being contended in the 'DARPA Grand Challenge' which an unmanned car race. In Germany and Europe, real-time communication autonomous robot system and unmanned shuttle buses are being tested and unmanned vehicle research for military use is also actively in process (Fulton et al., 2004) .
To safely and conveniently use unmanned vehicles, there are still many problems that need to be overcome.
The ultimate objective is to freely arrive at the target point using the most reasonable method. And to achieve this many research and control methods have been proposed (Lovece, 1994 
Position and azimuth recognition system

Summary of the pseudolite ultrasonic system(PUS)
The distance measurement using separated ultrasonic Global Positioning System(GPS) is a radio navigation system developed in the US. Signal from a satellite is transmitted to a receiver on Earth to measure the coordinates. At least four signals from the satellite have to be received for the receiver to measure the distance using trigonometry.
Using this similar method, ultrasonic positioning can measure the distance with separated transmitter-receiver.
The transmitter like the GPS satellite is fixed at a location and transmits signals to the receivers on the surface which are used to measure the distance between the ultrasonic satellites. In GPS, the transmitted time from (1) and (2), respectively. two receivers is calculated to be larger or smaller than the actual value, error occurs in the receiver coordinates which is considered to be the result of noise. This value is considered unreliable and guarantees wrongful information is not processed.
Measuring azimuth angle using gyro
Gyroscope is a device consisting of a wheel that spins rapidly inside a frame and does not change position when the frame is moved which is used for measuring orientation.
The principle of measurement is when the structure is vibrating in a specific direction due to electrostatic power, the angular velocity is induced and Coriolis force acts perpendicular to the vibrating direction. The Coriolis force causes the vibration to change the power shortage between inertia object and electrode. The rate of velocity can be measured from the induction caused by the change.
The measurement of gyro is as Equation (3) 
The present vehicle direction angle can be obtained when the angular velocity from the gyro is integrated as in Equation (4).
There are many methods of integration from the numerical analysis approach. We use a trapezoid integral method that can be quickly processed on a low-cost processor with minimum errors. The trapezoid integral method uses two data, that is k data and k-1 data, as in Equation (5), where θ is angle (°deg), ϕ is angular velocity and t Δ is time interval, respectively.
When the measured angle from gyro is integrated with the trapezoid integral method, the changed direction angle of the vehicle from the starting point can be calculated.
Combining the Kalman filter to the azimuth angle
The Kalman filter combines the probability of the dynamic propagations and the observations of the state acquire azimuth using gyro is as follows.
The  is the vehicle's azimuth angle and ϕ is the rotation angle velocity obtained from gyro. The state space equation in continuous time is acquired as follows.
The sampling cycle of the data is shown as t to discretize the state space equation to get Equations (8) and (9). Here Q is the process noise covariance and Γ is the coefficient of white Gaussian noise w(k).
The measurement equation is as follows. The azimuth angle data input for the measurement equation is from the ultrasonic positioning system.
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Setting control variables
The appropriate input that makes the control variable 0 is confirmed to control the vehicle. Angle error and distance error are given in Equations (12) and (13). Here
Le is the prior target point and  e is the vehicle azimuth, respectively. 
This increases the vehicle modeling error which makes lateral control difficult. Therefore, it is necessary for lateral control to reduce speed according to the curvature of the lane.
Fig. 4 Definition the control variable
Design of an objective arbitration based controller
For the vehicle to move right or left, the lateral control has to be applied to some kind of steering device. To make up this control, the error variable needs to be calculated from the observed vehicle state variable. The lateral control input desirability has to be determined for each error variable. The function of the lateral control desirability for each error variable can come in various types. The quality will depend on the experience of the function designer and its performance.
Fig. 5 Desirability function about length error
The defined error variable is defined by two variables, distance error Le and angle error  e depending on these errors, the control input desirability function is established.
The desirability function according to the distance error in (14) and (15).
When the higher the difference of the desirability function according to the distance error, the smaller the distance error becomes so the lateral control steering value has to be small for straight driving. When the distance error is large, the lateral control steering value entry has to be large for faster return along the fixed path. The difference can change depending on the desired performance. angle that is most appropriate in that situation is entered.
The accuracy of the observation data and the faster the renewal cycle, the performance of the vehicle increases. and controls the two motors that operate the front wheels and the rear wheels, respectively. The DC motor driver uses a FET device according to the PWM signal to control the operating current which controls the velocity of the DC motor.
The specification of the test vehicle is presented in Table 1 .
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The gyro sensor is the IMU400 product of Crossbow which provides the three axle gain velocity and the three axle angle velocity. In our experiment, only the lateral gyro sensor data was used. The specifications of the gyro sensor are presented in Table 2 . The PUS used to acquire the positioning information of the vehicle is a product of Korea LPS. The distance between the transmitter installed at a designated position and the receiver in the vehicle is calculated using ultrasonic frequency. Generally, four 40kHz ultrasonic bandwidth is used. RF signal is made to synchronize the transmitter and the receiver. 
Experiment results
In this paper, the numerical analysis of the NewtonRaphson method was used to more precisely calculate the position of the moving object (Farrell et al., 1998) This is due to the fact that sum of the four distance measurements are bigger or smaller than the sum during stationary state. Also, occasionally, the ultrasonic frequency data miscalculates due to the noise, this occurs more frequently when on a highway. the two receivers can be closer than the error making the azimuth error larger. In this experiment, the distance of the installed reception was 60cm longer than the receiver measurement error, which reduced the azimuth error.
However, the closer distance between receivers, the noise of the ultrasonic measurement value increases the azimuth error. This leads to incorrect input in the lateral control causing error in steering.
The obtained angular acceleration from gyro is integrated to measure azimuth angle. To measure the azimuth angle using gyro, it is necessary to first set an initial position. In gyro, the data gain cycle is very short and the data is fairly accurate compared to the short section. However, the longer it takes to integrate, the accumulation of bias, drift, and noise causes errors to accumulate as well. larger value due to the noise during measurement. In the PUS, the faster the vehicle, the more likely error will occur. The faster speed results (Fig. 16) shows more frequent errors than the slower results (Fig. 15) . The use of Kalman filter reduces these errors for more accurate and precise azimuth.
Conclusion
To achieve unmanned vehicle or mobile robots, the 
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